Differential effects of supplementary affinity tags on the solubility of MBP fusion proteins.
It is difficult to imagine any strategy for high-throughput protein expression and purification that does not involve genetically engineered affinity tags. Because of its ability to enhance the solubility and promote the proper folding of its fusion partners, Escherichia coli maltose-binding protein (MBP) is a particularly useful affinity tag. However, not all MBP fusion proteins bind efficiently to amylose resin, and even when they do it is usually not possible to obtain a sample of adequate purity after a single affinity step. To address this problem, we endeavored to incorporate supplemental affinity tags within the framework of an MBP fusion protein. We show that both the nature of the supplemental tags and their location can influence the ability of MBP to promote the solubility of its fusion partners. The most promising configurations for high-throughput protein expression and purification appear to be a fusion protein with a biotin acceptor peptide (BAP) on the N-terminus of MBP and/or a hexahistidine tag (His-tag) on the C-terminus of the passenger protein.